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The system and processes of 
the present invention enable Internet 
access to radiotelephone subscriber 
service profiles in a home location 
register. The subscriber logs on 
to a world wide web browser that 
validates identification information. 
The subscriber is then presented 
with various web pages that list 
the cun-ent profile and enable that 
profile to be changed. The updated 
profile is transmitted to the home 
location register for storage. 




115 



110-x 


HOME 
LOCATION 

REGISTER 


« — > 


MOBILE 
SWITCHING 

CENTER 










\ 




105- 



WORLD WIDE 
WEB SERVER 
(FIREWALL) 



INTERNET 
CONNECTION 





FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


es 


Spain 


1^ 


Lesocho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FK 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


l^via 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Cliad 


BA 


Bosnia and Herzegovina 


CE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


ilB 


OartNidos 


Gil 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Tkutey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BK 


Brazil 


IL 


brad 


MR 


Mauritania' 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


Cfr 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CO 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CII 


Switzerland 


KG 


Kyrgyistan 


NO 


Norway 


zw 


Zimbabwe 


CI 


<'6tc d'fvotre 


KP 


Democratic Pc<^1e'$ 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KK 


Republic of Korea 


PT 


Portugal 






cu 


CutM 


KZ 


Kazdcsian 


RO 


Romania 






cz 


Czech Republic 


LC 


Saini Uicia 


RU 


Russian Fedaation 






l>R 


Gennany 


U 


Liechiemiein 


SD 


Sudan 






OK 


Denmark 


LK 


Sri t^ka 


SE 


Sweden 






EE 


fistonia 


LR 


Liberia 


SG 


Smgapcwe 







wo 99/07106 PCT/US98/14827 



INTERNET PROFILE MANAGEMENT FOR 
RADIOTELEPHONE SUBSCRIBERS 

Background of the Invention 

5 

!• Field of the Invention 

The present invention relates to radiotelephone service. More 
particularly, the present invention relates to radiotelephone service profile 
management over the internet. 

10 

II. Description of the Related Art 

As cellular radiotelephones are reduced in size to make them more 
convenient for consumers, in some cases, space availability for function 
keys is eliminated. Therefore, the various functions available through the 
15 radiotelephone are accessed through feature codes using the typical 
telephone keypad. For example, if a subscriber wants to access call 
forwarding, the function code may be *72. 

As the number of features available to the subscriber increases, the 
management of these features by the subscriber becomes more complex, 
20 The subscriber may be paying for ten different features but cannot 
remember the access codes for all of the features. 

Additionally, when a subscriber first subscribes for service through 
the service provider, an operator for the service provider must be familiar 
with all of the features available in order to make the subscriber aware of 
25 what is available. This requires time and money on the service provider's 
part to train these operators to sell the services. 

There is a previously unforeseen need for a system that enables a 
subscriber to purchase various radiotelephone features from the service 
provider. There is also a need for a process to operate this system in an 
30 efficient manner. 

Summary of the Invention 
1 
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The present invention encompasses a radiotelephone system that 
enables a subscriber to manage his radiotelephone service profile over the 
internet. The profile is comprised of selectable radiotelephone features 
5 that can include call forwarding, call waiting, conference calling, and short 
message service. 

The system is comprised of a home location register database that 
stores the service profiles of the radiotelephones that are resident in the 
home location register. In the preferred embodiment, the home location 
10 register is coupled, through a computer server, to the internet that enables 
access to a subscriber's radiotelephone service profile. 

The computer server acts as a firewall between the home location 
register and the internet. This prohibits access to the service profiles by 
unauthorized users. 
15 A mobile switching center, coupled to the home location register, 

performs the radiotelephone features that have been selected by the 
subscriber. For example, if the subscriber selects call forwarding, the 
mobile switching center performs the related tasks to forward the 
incoming call to another location specified by the radiotelephone 
20 subscriber. 

An internet access device, coupled to the computer server through 
the internet, accesses, displays, and selects the various radiotelephone 
features from the list of available radiotelephone features. In the preferred 
embodiment, this internet access device is a desktop computer that has a 
25 resident internet browser program. 

Brief Description of the Drawings 

FIG. 1 shows a block diagram of the profile management system of 
30 the present invention. 

FIG. 2 shows a flowchart for the feature selection process of the 
present invention. 
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FIG. 3 shows a block diagram of an alternate embodiment of the 
profile management system of the present invention. 
FIG. 4 shows a profile management login page. 
FIG. 5 shows a profile management feature selection page. 
5 FIG. 6 shows another profile management feature selection page. 

Detailed Description of the Preferred Embodiment 

The processes and system of the present invention enables a 
10 radiotelephone subscriber to manage their own cellular radiotelephone 
service profile with the service provider. Using an internet access device, 
the subscriber can access his profile over the internet to make changes. 

The system of the present invention is illustrated in FIG. 1. This 
system is comprised of an internet access device (101), a computer acting 
15 as a world wide web server device (105), a home location register (HLR) 
database (110), a mobile switching center (115), and a cell site (120) that 
includes a base station and antennas. 

In the preferred embodiment, the internet access device (101) is a 
desktop computer running a world wide web access program referred to as 
20 a web browser. An example of a computer used in the present invention is 
one of the APPLE MACINTOSH line of computers. These computers run 
web browsers such as NETSCAPE NAVIGATOR and MICROSOFT 
EXPLORER. Other brands and types of computers and other web 
browsers may be used by the present invention. 
25 Alternate embodiments use other types of internet access devices 

such as dedicated smart terminals that have the ability to access the 
internet. An example of such a dedicated terminal is a telephone that has 
a built-in display and web browser giving it the ability to access the 
internet. 

In the preferred embodiment, the internet access device (101) is 
coupled to the world wide web server (105) through the internet. This is 
done using a modem and connecting to the internet using an internet 

3 



wo 99/07106 



PCT/US98/14827 



service provider. Other embodiments use other connections to the internet 
such as an ISDN line that provides greater access speed. 

The world wide web server (105) is another computer acting in a 
server mode that is well known in the art. Apple Computer, Inc. and 
5 International Business Machines, Inc. (IBM) are manufacturers of 

dedicated servers. Additionally, a desktop computer operating the proper 
software may be configured as a server. 

The web server (105) acts as a firewall to the HLR (110), limiting 
access to authorized users who have the proper identification information. 
10 In the preferred embodiment, the server (105) performs the processes of 
the present invention, stores the web pages required by the processes, and 
sends the selected radiotelephone service features to the HLR (110). The 
operation of the server (105) is discussed subsequently in conjunction with 
the processes. 

15 The HLR (110) is well known in the art. It is a database of profiles 

for all of the radiotelephones operating in a particular service provider's 
system. The profiles include the features purchased by the subscriber and 
the cellular service plan the subscriber has purchased. The service plan 
can include the price of the air time and the number of minutes covered by 

20 the monthly charge. 

The web server (105) and the HLR (110), in the preferred 
embodiment, are coupled by a provisioning interface. This interface 
enables the server to transmit the selected service features to the HLR 
(110) in a standard protocol form or a delimited form such as using a 

25 comma, tab, or other delimiter. 

An alternate embodiment of the present invention couples the web 
server (105) and the HLR (110) by other types of interfaces. For example, 
an IS-41 or ethemet interface could be used, both well known in the art. 
The mobile switching center (MSG) (115) is also well known in the 

30 art. The MSG (115) is responsible for routing calls fi-om the public 
switched telephone network (PSTN) to the appropriate cell site (120) 
communicating with the subscriber's radiotelephone. The MSG (115) also 
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performs the reverse task of routing a call from the radiotelephone to the 
PSTN. 

The MSG (115) additionally performs the switching required by any 
of the features selected by the subscriber. Assume, for example, that the 
5 subscriber has purchased call forwarding. The subscriber enters into their 
radiotelephone the telephone number to which all incoming calls are to be 
forwarded. This information is transmitted to and stored in the HLR. 
When a call is received for the subscriber's radiotelephone number, the 
MSG finds the forwarding number in the profile provided by the HLR and 
10 routes the call to the PSTN, or other MSCs. The destination depends on 
the forwarding number. 

FIG. 2 illustrates the process followed by the subscriber to manage 
his profile. This process is described with reference to FIGs. 4-6. 

Assuming the web browser program is running, the subscriber 
15 accesses the service provider's profile management home page (step 201). 
An example of such a page is illustrated in FIG. 4. This page is also 
referred to as the login page. 

The home page includes areas for entering subscriber identification 
information. In the preferred embodiment, this information includes the 
20 cellular radiotelephone's assigned telephone number (401) and a passcode 
(405)known only to the subscriber. This passcode may be numeric, 
alphabetic, or alphanumeric. 

Once the identification information is entered (step 205), the 
subscriber clicks on the enter key (410), If the information was not entered 
25 correctly, the reset key (415) may be used to clear the entries to allow re- 
entry of the information. 

In the preferred embodiment, the identification information is 
validated (step 210) by the web server. The validation process is 
accomplished by the server comparing from a table, stored in memory or 
30 on a drive, the radiotelephone ntunber with a passcode. If the 

radiotelephone number and passcode from the table is the same as the 
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identification information entered by the subscriber, access to the profile 
management system is granted. 

Once access is granted, a window (not shown) within the web page 
of FIG. 4 annovmces the successful access. If the radiotelephone number 
and passcode do not match, this is announced and another chance is given 
to enter the proper information. 

The main profile management page additionally presents the 
subscriber with a menu of options. After successful access to the system, 
these buttons are enabled allowing the subscriber to choose an option (step 
215). 

In the preferred embodiment, these buttons are for a Home Page 
(455), Updating a Profile (420), Request Passcode (425), Try Before U Buy 
feature (430), Send Short Message (435), Available Features (440), and 
Help buttons (445 and 450), Not all of these buttons are subsequently 
discussed since some of the functions are well known by those skilled in 
the art. Additionally, the present invention is not limited to the 
buttons/functions shown in FIG. 4. Alternate embodiments have buttons 
for other fimctions not illustrated. 

As an example of one function, if the "Update Profile" button (420) 
is activated, the web page illustrated in FIG. 5 is opened. This page shows 
the present service plan and features to which the subscriber has 
subscribed. By clicking on the appropriate boxes/buttons with the cursor, 
the subscriber can change his service plan including: rates, long distance 
carrier, and access to roaming. Additionally, basic features can be added 
or removed from the subscriber's profile by activating the appropriate box 
or button. Alternate embodiments list other features and use different 
formats. 

Some features have sub-fimctions, as illustrated in FIG.6, that also 
may be changed by the present invention. For example, if call forwarding 
is activated, another web page is displayed that illustrates information 
needed for call forwarding, such as: unsolicited calls received, the 
telephone is busy, there is no answer by the subscriber. In all of these 
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cases, the subscriber can alter his profile by simply activating the 
appropriate button/box. 

Another example of a function fi-om the home page is the Try Before 
U Buy (430) function. This function enables the subscriber to try out a 
5 feature or service before being billed for it. 

For example, if the subscriber wanted to find out if the call waiting 
feature would be useful as part of his service, he would activate the Try 
Before U Buy button (430), illustrated in FIG. 4, that would bring up the 
same web page illustrated in FIG. 5. The difference is that the features 
10 and services are not charged to the subscriber's account for a 

predetermined time. This time gives the subscriber a chance to try the 
features before actually purchasing them. 

If, after the predetermined time, the subscriber doesn't re-enter the 
web page and make the new features permanent, the features are turned 
15 off. However, if the subscriber desires these features, the web pages can be 
re-accessed and the features added to the account. 

Referring again to FIG. 6, if a mistake is made during the entry of 
any of the above changes, the subscriber can activate the Reset button 

(601) to clear out any changes and return to the original profile. Once the 
20 subscriber has correctly altered his profile as needed, the Submit button 

(602) is activated. 

Activation of the Submit button (602) informs the web server to 
format the new profile into the appropriate delimited format. The 
preferred formatting is done using a protocol. Other embodiments use 
25 some type of delimiting such as tabs or semicolons. The profile is then 

submitted to the HLR over the provisioning interface for storage (step 220) 
and use by the MSG. 

FIG. 3 illustrates an alternate embodiment of the system of the 
present invention. This embodiment is similar to the preferred 
30 embodiment except for the addition of the billing server (301). 

In this embodiment, the billing system (301) is a billing server 
computer that performs a billing process. This process includes tracking 
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the subscriber's service plan and air time rates, tracking the subscriber's 
air time, and tracking the features that the subscriber has chosen. All of - 
these factors enter into the bill that the subscriber receives. Therefore, if 
the subscriber changes his .profile, the billing system must know in order 
5 to change the billing for the subscriber. 

Also in the alternate embodiment of FIG. 3, all of the validation of 
identification and credit is done by the billing server. Thus, once the 
subscriber enters the identification data into the login page, this 
information is sent to the billing system where it is validated. 

10 The billing system (301) is coupled to the world wide web server 

(305) and the HLR (310) by ethemet connections. Other embodiments 
couple these blocks by other forms of connections, such as radio frequency 
or microwave, thus allowing the billing system (301) to be removed fi-om 
the other blocks by greater distances. 

15 In smnmaiy, the system and processes of the present invention 

permit radiotelephone service profile management over the internet. This 
allows the subscriber to update his profile quicker and at any time of the 
day without operator interaction. 

20 WE CLAIM: 
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Claims 

1. A radiotelephone system for providing a plurality of selectable 

2 radiotelephone service featiires, configurable by an internet access device, for 

use by a radiotelephone, the system comprising: 
4 a home location register database comprising a profile of various 

radiotelephone service features, of the plurality of selectable radiotelephone 
6 service features, available to the radiotelephone; 

a mobile switching center, coupled to the home location register 
8 database, for performing the selected radiotelephone features; and 

a server device, coupled between the internet and the home location 
10 register database, for limiting access to the radiotelephone system. 

2. The system of claim 1 and further including a billing system, 

2 coupled to the home location register database and the server device, the 

billing system tracking the financial information of a radiotelephone 
4 subscriber. 
5 

3. The system of claim 1 wherein the internet access device is a 
2 desktop computer operating with an internet browser. 

4. A radiotelephone system for providing a plurality of selectable 

2 radiotelephone service features for use by each radiotelephone of a plurality 
of radiotelephones assigned to that system, the system comprising: 

4 a home location register database comprising a profile of selected 

radiotelephone service features, of the plurality of radiotelephone service 

6 features, that are available to each radiotelephone; 

a computer server, coupled between an internet connection and the 

8 home location register database, for restricting access to the database from 
the internet; 
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an internet access device having a display and keypad for accessing, - 
displaying, and selecting the various radiotelephone service features from the 
plurality of radiotelephone service features; 

a billing system server, coupled to the computer server and the home 
location register database, the billing system server tracking service billing 
information for the radiotelephone in response to the profile of selected 
radiotelephone service features; and 

a mobile switching center, coupled to the home location register 
database, for performing the selected radiotelephone service features. 

5. A method for managing a radiotelephone service profile comprising 
selected radiotelephone service features from a plurality of available 
radiotelephone service features, the method comprising the steps of: 

connecting, through an internet connection, to a database that stores 
the plurality of available radiotelephone service features; 

accessing the plurality of available radiotelephone service features; 

selecting a radiotelephone service feature from the plurality of 
available radiotelephone service features; and 

saving the selected radiotelephone service feature in the 
radiotelephone service profile. 

6. The method of claim 5 wherein the step of connecting includes 
entering a radiotelephone number and a password to verify identification of a 
subscriber. 

7. The method of claim 5 and fiirther including the step of verifying 
the subscriber's consumer credit information before saving the 
radiotelephone service profile. 
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8. A method for managing a radiotelephone service profile comprising 
2 selected radiotelephone service features from a plurality of available 

radiotelephone service features, the method comprising the steps of: 
4 providing an internet page comprising a logging-in of identification 

information; 

6 verifying validity of the identification information; 

providing an internet page comprising the plurality of available 
8 radiotelephone service features, each feature being selectable; and 

storing the selected radiotelephone service features in the 
10 radiotelephone service profile. 

9. The method of claim 8 wherein the identification information 
2 includes a radiotelephone number assigned to the radiotelephone and a 

password. 

10. The method of claim 8 wherein the step of providing includes 

2 providing a radiotelephone service featiare that is a fimction of a time of day. 

11. The method of claim 8 wherein the step of providing includes 

2 providing a radiotelephone service feature that permits a temporary service 
trial. 
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